Summary
The Selenium (Se), an essential trace element, is a part of glutathione peroxidase (GSH-Px) and other selenoenzymes or selenoproteins, which are involved in the removal of hydrogen peroxide and lipid peroxides produced during oxidative processes in cells (1) . The lack of Se in animals and humans causes a decrease in GSH-Px activity, and as a result, lipid peroxides and free radicals may damage cell membranes (2-4). Various methods for assessing Se status are based on measurements of Se level and/or GSH-Px activity in plasma, erythrocytes and/or platelets. In Japan, although studies have been conducted to determine the Se levels and/or GSH-Px activity in plasma, erythrocytes and/or whole blood from healthy adults (5-13) and TPN patients (5, 14) , few studies have dealt with both the Se level and GSH-Px activity in blood components. It is important to determine both parameters in the blood components obtained from the same individuals, because this enables evaluation of the overall Se status of individuals, without a confounding influence due to individual variations, differences among sampling times of each blood component , and differences in assay method.
We determined both the Se levels and GSH-Px activity in plasma, erythrocytes and platelets from healthy Japanese individuals and examined the relationships among them in an attempt to obtain basic information regarding Se.
METHODS

Subjects.
Fifty in each blood component. Significant relation to age was seen for the plasma GSH-Px activity in the women and for the erythrocyte GSH-Px activity and platelet Se level in the men. The highest correlation to age was that for the platelet Se level in the men (Fig. 1) ; the regression equation was y=0.413x+17.368 (r=-0.76 1, p<0.001). There was no significant correlation between age and any other parameters. Table 4 summarizes the relationships between the parameters in the three blood components. Significant correlations were observed between the plasma and erythrocyte Se levels and between the plasma and platelet GSH-Px activities in the women, and between the plasma and erythrocyte GSH-Px activities in the men. The strongest relationship was that between the platelet and plasma GSH-Px activities in the women (Fig. 2) ; the regression equation was y=0.410x+19.660 (r=0.663, p<0.001). There was no significant correlation between other parameters.
DISCUSSION
The Se levels of plasma and/or erythrocytes in Japanese have been documented in several studies (5, 8, 9, 13) , and the data presented here do not contradict those fi ndings. There has been no study on the Se level of platelets in Japanese until now, and our study is the first report. The GSH-Px activities of plasma and erythrocytes found in our study are similar to those reported by Yoshida (9), Sando et al (5) and Sekine et al (13) , although comparisons among these investigations are not straightforward because of the differences in analytical method and the lack of certification of the accuracy of analysis with Standard Reference Material . The platelet GSH-Px activity in Japanese was reported by only Sando et al (5); the value indicated by them is similar to that which we found. Using parametric values obtained in this study, we next tried to clarify the correlations between age and each parameter and between parameters. Some studies of age-related differences in blood Se level and GSH-Px activity in Japanese adults have been reported. Deguchi and Ogata (8) and Yoshida (19) have indicated that age is a significant factor in the decrease of the serum Se level, but our results do not support this assertion. It is considered difficult to establish whether there is a correlation between age and plasma Se level , because the plasma Se level is liable to be influenced by dietary habits (10, 20) . In fact, the correlations reported by Deguchi and Ogata (8) and by Yoshida (19) were weak .
Ito et al (12) reported that there was a weak positive correlation between age and erythrocyte GSH-Px activity (r=0.2854, p<0.01). We also recognized a positive correlation between these two parameters only in the men, and this may partially support their findings. On the other hand, there has been no report on the relationship between age and platelet Se level or GSH-Px activity in Japanese until now. In this study, we revealed that there was a negative correlation between age and platelet Se level in Japanese men. This is the first report.
The statistically significant correlations between the erythrocyte and plasma Se levels in the women and between the erythrocyte and plasma GSH-Px activities in the men may not be significant, because the correlation coefficients were small (r<0.5). That between the platelet and plasma GSH-Px activities in the women may be significant, because the correlation coefficient was large (r>0.5). Clear relationships between parameters were not obtained in this study, in spite of the determination by a method without the influence of any of individual variations, differences in sampling times of blood components and differences in assay method. The cause for this is believed to be as follows. Firstly, when using healthy subjects, the ranges of the Se level and GSH-Px activity are very narrow, and therefore analytical error may more markedly affect the experimental results. Secondly, the percentages of Se associated with GSH-Px in plasma, erythrocytes and platelets may be low. Lane et al (21) and Oh et al (22) have reported that the lack of correlation between erythrocyte Se level and GSH-Px activity may be because only 60% of erythrocyte Se is associated with GSH-Px. The percentage of Se associated with GSH-Px is apparently greater in populations with low Se intake, such as in New Zealanders, than in residents of countries where the Se intake is high (23) . Accordingly, the confusion of our experimental results may be promoted because Japan is not a low Se status country. Thirdly, the gap of Se levels or GSH-Px activities among blood components is large. In fact, it has been reported that the use of plasma GSH-Px measurement for assessment of Se status seems to be limited in that it comprises less than 5% of the total whole blood GSH-Px activity as measured by the coupled method of Paglia and Valentine using hydrogen peroxide (17) .
A clear relationship between age and platelet Se level in the men was found in this study. It has been reported by Perona et al (24) that Se partially regulates the biosynthesis of prostanoids with implications in platelet function. In general, cardiovascular disease is easily contracted as one grows older. Our results suggest that Se is closely related to cardiovascular disease and/or aging. However, we could not reveal by our study alone what this result really means, and further study is required. In addition, a clear relationship between plasma and platelet GSH-Px activities in the women was found in this study. This suggests that plasma GSH-Px activity is useful for assessing the platelet GSH-Px activity, which partially regulates the platelet function. Further study is also required here.
In this study, we demonstrated the Se levels and GSH-Px activities in plasma, erythrocytes and platelets in healthy Japanese adults. We found that there are some correlations between these parameters and that there is a sex-difference in these correlations. In addition, our results suggest that it is difficult to generalize from the relationships among these parameters in healthy subjects. Further studies of subjects whose Se nutritional status is influenced by external or internal causes such as total parenteral nutrition and elemental diet are needed to obtain comprehensive information regarding Se.
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